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ABSTRACT

The effect of six plant oils of fenugreek, shallot, cabbage, juniper,
frankincense and marjoram on the mortality, emerged adults and reduction in F1-
progeny of cowpea weevil Callosobruchus maculatus (F.) on cowpea seeds was
studied. Some biological aspects, persistence, germination and water absorption for
treated cowpea seeds were also studied.

All tested oils at higher concentration 8 and 10 ml/kg caused a high level of
montality after 3 days of exposure and gave complete mortality (100%) after 7 days of

exposure.

The high effect on the mortality was continued up to 8 weeks for the
marjoram, frankincense and cabbage oils, while fenugreek and shallot deteriorated
after 4 weeks and juniper had a moderate persistence. All oils were deteriorated after
1) weeks exposure period.

The Lc50 values of the five oils caused high reduction in the mean number
of eggs laid and hatchability except frankincense had a moderate reduction (46.2%).
On the other hand at the Lo no eggs laid for ail oils.

The percentage of water absorption in both initial time and after 10 weeks
was increased at three times (ome, 5 and 24hrs) whoever was found. A slight
difference between the treated and untreated cowpea seeds was found in both times.

No effect of these oils on the percentage of the seed germination was
detected.

INTRODUCTION

The wide spread use of chemical insecticides and fumigation has caused
some serious problems i.e. including development of insect resistant strains, toxic
residues on stored cereals, pollution environment, ozone deleting and health hazards
to seed retailers. It is necessary to find out more selective and safe materials which
might fulfill this requirement.
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There is renewed interest is using material products to control insects in
many agricultural environments, including post-harvest ecosystems. An example of
nataal products is plant oils, which different kinds, plant extracts and dusts. Also,
using of plant products as oils, dusts and extracts are a new trend preserves the
enviroament from contamination with harmful toxicants.

Carlos and Cardons (1981) reported that, cooking oil can penetrate minute
opening of egg surface and stop the biological activity of the insects at any stage of
development. The effectiveness of vegetable oil as protectants of pulses against
infestation by C. maculatus was also investigated by Schoonhoven (1978), Zewar
(1987) and El-zemity et al. (2002).

Currently, few chemicals are available for the use as fiunigants that meet all
the constrains. Methyl bromide, the most effective fumigant, will soon be restricted
due to its potential ozone depleting properties (WMQ, 1991). Moreover, it is highly
toxic to worms blooded animales including humans (Dansi et al, 1984). Phosphine
fumigation, which was widely used, may also become increasingly limited in use due
to resistance of stored — grain insects to phosphine that has now be reported in more
than 45 countries (Bell and Willson, 1995, Chaudhry, 1995). In addition, phosphine
has been argued to be genotoxic to occupationally exposed fumigators (Garry ef af.,
1989). Because of increasing drawbacks of today's conventional compounds to

replace those currently used.

Essential oils have low toxicity to warm blocded animals, high volatility,
and are toxic to stored grain insects (Shaaya er o/, 1991, 1997).

The bicactivity of several plant oils, extracts and plant dusts as pest control
agents against stored products pest was studied by many investigators Su 1989,
Makanjuola 1989, Ivbijaro 1990, El-lakwah, et aif 1993, Tounsend 1997. Satwa 2000,
Abdel- Aziz, 2002.

The present work aims to study the efficiency of six plant oils on cowpea
seeds against Callosobruchus maculatus (F.). Also to evaluate the residual effect of
tested oils during storage.

MATERIALS AND METHODS

Test insect:

Pulse beetle adults Callosobruchus maculates F. obtained from a standard
culture reared in the Stored Grain Insects Res. Dep. Lap., Plant Protection Institute,
Agric. Research Center. These adults were reared on cowpea seed, Vigna unguiculata
in an incubator maintained at 28+2°C and 65+5% R.H. All experiments were aiso
performed under these conditions.

Tested oils;

Six Plant cils of fenugreek, shallot, chabage, juniper, ﬁ'anhnaenseand
matjoram were selected for this study. These oils were obtained from the local
market.
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Toxicity test:

Five samples of 20 gram each of cowpea seeds each was thoroughly mixed
well with one of the concentrations 2, 4, 6, 8 and 10 ml/ kg of the tested oils. The -
treated seeds of each concentration were transferred into a clean glass jars (5cm
diameter x 7.9 cm high), covered with muslin and sealed with a rubber band then ieft
for 72hrs at room temperature for oil adsorption. Directly, after this period, twenty of
newly emerged C. maculatus adults (>24hrs old) were kindly introduced into each jar
then covered and sealed as unsual and kept at 28+ 2°and 651 5% RH Each
concentration was represented with three jars as replicates. In the same time, similar
three jars contained adults and unireated seeds, as a controi, were kept at the same
conditions. Mortality counts of the adults were recorded at 1,2,3,5 and 7 days post-
treatment and corrected according to Abbott's formula (1925).

These findings were statistically computed according to Finney (1952) to
produce LCs, and LCy and toxicity slope for each oil. No. of emerged adults and the
reduction in F1- progeny were calculated after 5 weeks following treatment according
to the following equation. _

No.of emerged adultsin control - No. of emerged adultsin treatment «

No.of emerged adultsin control

100

%%Reduction =

Effect on the deposited eggs, hatchability and progeny of adults:

Five grams of cowpea seeds treated with Lcs, or Lo level were placed in a
suitable glass tube. Four couples of newly emerged adults were placed in each tube
and covered with muslin, three tubs (replicates) were used for each concentration. All
dead insects after one week were discarded and the seeds were examined for counting
all eggs laid. Hatchability of eggs was indicated when they turned white showing that
larvae had penetrated the sceds. Infested seeds were kept till the emergence of
offspring which was also counted.

Residual efficiency:

A sample of 500gm clean cowpea seeds was used for each oil at Loy
concentration. Mixing was manually done in one liter glass jar and kept at the
Iaboratory condition. The obtained quantities(10gm) were divided into several groups
each placed into glass vials. Each group consists of three replicates for different
storage period. Each replicate was infested with 20 adults C. maculatus (>24h) old in
addition to another three vials lab. condition (28+2 °C and 65+5% R.H.).

Mortality counts were recorded after 72 hrs and no noticed emergency adults
F, — progeny after 5 weeks from each treatment for all oils.

Seed germination and water absorption;

Germination of seeds treated with the tested oils at the Log, and Loy levels
and unitreated seeds as control was observed in Petri dishes after one and 10 weeks of
treatments.

Four dishes (9cm diameter) were lined with cotton wool and filter paper then
25 seeds were placed on the cotton. Germination was recorded after 7 days later
(according to Anonymous 1966).
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Treated and untreated seeds (2gm- for each replicatesywere weighed and
submerged in water. Water absorption was measured after 1, 5 and 24 hr as percent
increase in weight after drying the seeds, with paper towels (according to Yantai, and
Wendel E. Burkholder, 1981).

Statistical analysis
Dﬁmmbﬁweenmmmofﬂwdﬂemtﬂwﬂmtsmaﬂexpmmeﬁs

were statistically analyzed using ANOVA.
RESULT AND DISCUSSION

Effect of the plant oils:

Results concerning effect of six plant oils, femugreek, shallot, cabbage,
juniper, frankincense and marjoram on mortality, no. of emerged adults and reduction
inF1- progeny of. C. maculatus (F.) are given in tables (1a and 1b).

Results showed that adult mortaliies were increased with increasing
concentration and exposure time. Adults were highly affected at the highest
concentration (10 ml/kg) afier 3 days of exposure, the six oils caused considerably
high mortality (96.7, 88.3, 86.7, 91.6, 85 and 80%) afier three days for fermgreek,
shallot, cabbage, juniper, frankincense and marjoram cils respectively. A complete
mortality (100%) for all oils was obtained after 7 days of exposure at the highest
concentration 8and10 ml’kg.

No of adults were emerged with fenugreek, shallot, cabbage and juniper but
few emerged in low concentrations (2) and (2,4,6,8 mlkg) for frankincense and
marjoram, respectively. Also, reduction in F1- progeny was much higher than
mortality vabies at various concentrations for fenugreck, shallot, cabbage and
frankincense but lower than mornality in low concentration in juniper and marjoram.
These results agree with Mohamed and Abdel- Aziz (2006} when used tooth- pick
{Ammi visnaga L.) seed extract against C. maculatus (F.).

Table (2) showed that, fenugreek oil on the base of Lcsp and Logy was the
most effective against this pest, 3.91and 17.81ml/kg, respectively.

The slope of toxicity lines indicated that, the highest insect sensitivity was
exhibited by shaliot 0il{2.94) than the other oils. Similar results were reported by Afifi
et al., (1989). on Sitophilus Oryzae. On the other hand, the least sensitivity was by
frankincense 0il(3.76).

Data in table (3) indicated that, exposing C. maculatus adulis for a week to
any the tested oils reduced the number of eggs laid; 17, 20.3, 21, 33.3, 44.3 and 55
eggs / 2 females for shallot, fenugreek, marjoram, cabbage, juniper and frankincense
oils, respectively at the Lcsy compared with 1023 eggs/2 females of the control. This
reduction was calculated as 83.4, 80.2, 79.5, 67.5, 56.7 and 46.2% opposits these oils,
respectively. The complete reduction in eggs laid (100%) was recorded when the
seeds were treated with Lcgg of any oil.



§
Table (I- a); Toxicity of three plant oils on C, maculatus (F,) adults. )
Treatment | Concentration % Mortality after indicated period (days) No.of | Reduction
; emerged | in progeny
oils ml/Kg 1 2 3 5 7 adults %) Q
2 0.0 50+29c | 200+29d | 450+58c | 817+44a 0.0 100 %
4 0.0 11.7+1.7d | 40.0+29c | 73.3+73b 21.7+33a 0.0 100
Fenugreek 6 83x17b | 283£17¢c | 75.0£58b | 91.7+17a 100 a 0.0 100 g
8 150£29b | 500+£29b | 90.0+29a | 9B6%17a 100a 0.0 100
10 450+58a | 61.7+17a | 967+17a 100a 100 a 0.0 100 g
L.5.D at 5% 2.3 6.9 10.9 13.3 No significant -
2 Oc 50629 | 15+29e | 40%29c | 650%58¢c 0.0 100 S
4 16£33¢c | 133+£33¢c | 35+29d | 71.7x44b | 850+29b 0.0 100
Shallot 6 6.7+£33¢c | 200+£209c | 533+44c | 8671442 950+29a 0.0 100 ?
8 23.344b 467+44b | 733+44b | 93.3x44a 100 a 0.0 100
10 350+58a | 66.7+44a | 883x17a | 96.7x17a 100 a 0.0 100
L.5.D at 5% 114 11.4 10.6 11.5 9.8
2 1.6+33c¢c | 11.7+15¢ | 183+33d | 350+58d | 66.7+4.4d 0.0 100 a'
4 33+£33c | 100£29¢c | 367+17c | 583+44c | 76.7+44c 0.0 100
Cabbage 6 83x17bc | 150+29¢c | 633+£1.7b | 76.7+44b | 90.0+29b 0.0 100 Q
8 15£29b | 400+29b | 783+33a | 900+29a 100 a 0.0 100
10 31.7+44a | 550+29a | 867+17a | 96.7+17a 100 a 0.0 100 [
L.S.D at 5% 9.3 8.4 8.7 13.9 9.6 - :
—
<3
2




Table (1- b): Toxicity of three plant oils on C, maculatus (F.) adults,

Treatment | Concentration Mortality after indicated period (days) No.of |Reduction i
i : emerged rogeny
oils mb/Kg 1 2 3 5 7 adur]gts p ( "5: ) ¥
2 50+29¢ 100+29¢ | 150+29¢ | 500+£29c | B0.0+£29b 0.0 160
4 16+33c | 100+£29c | 333+44d | 80.0+£29b | 950+29a 0.0 100
Juniper 6 67+28c | 133x17c | 350+58c | 86.7+17b | 983+17a 0.0 100
8 83+17b | 300£29b | 750+29b | 95.0+29a 100a 0.0 100
10 167+17a | 433+17a | 916x17a 100a 100 a 0.0 - 100
L.S.D at 5% 6.1 17 11.8 73 6.1
2 17172 l6+17e 83+£17e | 61.7+73b | 85.0+29b 4 983
4 33£17a | 11.7£1.7d | 21.7+44d | 900x29a | 9%66+172 0.0 100
Frankincense 6 33%33a 30£29c¢ 533+33c | 983x17a 100 a 100
3 1.7+17a 40+£29b 75+£2.9b 100 a - 100
10 5+29a 683+44a 85+29a 100 a - 0.0 100
L.S.D at 5% 73 8.9 9.8 12.1 4.6
2 00 0.0 133£17e | 450+76¢c | 8l6+17 75 68.8
4 0.0 0.0 150£00e | 833+44Db 100a 473 80.3
Marjoram 6 0.0 11.7+44¢ | 40.0+£29¢c | 950+29a 100a 203 91.5
8 33+b 233+1.7b | 667+44b | 966+17a 100a 8 96.7
10 100£292a 35+29%a 80.0+£29a 100 2 - 0.0 100
L.S.D at 5% 6.6 8.9 8.7 15.0 6.1
Control - - - - - - 240 -

01Ll

L00Z ‘()s¥ 104 “toyopqsopy ‘98 duly Jp sppuuy
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Table(Z):Lethalamwnhuﬁon(ngde”)mdshpedthephntoihaﬂer.3
days from treatment of C. maculatus (F.) adults at 28 = 2°C and 65*

5% RH

Oils Lo (kg) | Loy (mbkg) slope
Fenugreek 391 17.81 3.536
Shallot 4.96 28.60 2943

Cabbage 4.56 28.13 3.057

Juniper 531 : 29.26 3.139

Frankincense 5.57 23.17 3.756

joram 6.29 36.06 3.067

Table (3): Effect of cowpea seeds treatment with six plant oils, at Lcs and Ly
on some biological aspects of C, maculatus (F.) adult at 2812°C and

65L S%R.H.
Concent- Mean no. of egg 2/2% Mean no of F1-
oils ration _pairs . ate .
mikg | Mean [Reduction| 3Dility ' Mean |Reduction
number % number %
Lcs, | 203£39] 802 50 N 100
Fesugreek —p > 0.0 100 - : 100
Tc, | 170132 834 463 | 1200 | 980
Shallot L 0.0 100 - n 100
Icso | 333%33| 675 517 : 100
Cabbage — = 0.0 100 " : 100
) lcso | 443%66| 567 563 . 100
Juniper Toos 0.0 100 n : 100
) Lo, | 55190 | 462 610 |93+19| 844
Frankincense — " - 0.0 100 - - 100
. Loso | 210136 795 43.0 R 100
Marjoram — 0.0 100 : ) -
control - 1023+39 R 897 |59.7%35

Also, a reduction in the eggs hatching occurred at Les, for these oils; 50,
46.3, 517, 56.3, 61 and 48.0% respectively, compared with control (89.7%).

As for the insect progeny it severely affected, and no progeny was gained at
Lcso and Leg in case of fenugreek, cabbage, juniper and matjoram, but a few numbers
appeared land 9.3 individual at I.cs, only for shallot and frankincense oils.

Results in table (4) indicated that, marjoram, frankincense and cabbage were
the most persistent oils, these gave mortality 75, 65 and 65% till the 8 weeks
compared with the fenugreek and shallot(40 and 45) at the same time. But juniper was
moderate persistent after the same time (60%).
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Table (4): Corrected mortality percentage C. maculatus adults after 3 days of
exposure to cowpea seeds treated with Leyy of plant oils and kept for

different period under i condition.

Period Mortality (%.) after indicated period (weeks
(weeks) | Fenugreek | shallot | cabbage | Juniper | Frankincense | Marjoram
Initial 100 100 100 100 100 100

2 85 85 90 100 100 100

4 75 80 80 85 90 - 95

6 60 75 0 80 85 90

8 40 45 65 60 65 75

10 0 15 25 20 30 35

These results in table (3 and 4) agree with those reporied by Salwa axi
Shereef (2000).

Data presented in table (5) indicated that, the percentage of water absorption
at the initial time not varied consistently with the amount of tested oils applied. In
addition, differences between concentrations or between oils were relatively small
except juniper oil is high effect on seed treatznent in water absorption. But the end of
storage after 10weeks, the water absorption was slight decreased compared with the
initial treatment of these oils at Lc50 and Lc99. These results agree with those
reparted by Salwa and Shereef 2000.

Table (5): Water absorption perceatages at LC g and Lcys of cowpea seeds
treated with different oils at the initial and end period of sto
Oils LC 50 LC99
‘Water absorption % ‘Water absorption %
Initial
1hr 5 hrs 24 hrs 1hr 5 hry 24 hrs
FenuEek 557£26[1753+201} 213732 [527+45) 18540 | 2067+ 44
Shallot 53754187324 2113209 | 4476 | 156x9.1 |2043£07
Cabbage 6106 | 188x3.1 | 217.7x24 1507£39| 17744 | 207138
Juniper 513x23 ) 186318 218724 [37.7£34| 1363249 ] 204211
Frankincense |633+32] 193+2.1 | 220720 [593+3.7[1953+29[209.7+23
Marjoram [653:4.8]193.713| 218729 [51.7:4.1[163.7279( 20559
Control 67377 1863+£23| 2153212 |673+£7.7]| 186323 |2153%12
End period of storage
Fenugreek 50+21 | 165+23 | 201,724 |45724| 17091 | 19529
Shallot 453 £20)11747+£43 3 2027£22 [403+24) 15144 ) 192+£34
Cabbage 5731 (175741 209+10 | 4620 | 129+44 | 195307
Juniper 5006 [1773x23| 21031 (353+23(1697+34 1917138
Frankincense (593+32| 185734 213.7+19 | 5348 | 183+24 [ 1987123
Marjoram 55323 17715 21=x12 62434 | 15229 11893+34
Control 65+44 [ 181321 ]| 209x06 65+44 [ 1813x2.1( 20006
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Table (6) shows that, the viability of cowpea seeds slightly affected by ail
tested oils. A reduction in germination rate was observed when the Lo at initial and
end Storage was tested The highest reductions in germination percentages were
(20,20, 16, and 16) for marjoram, frankincense, juniper and shallot, respectively, at
the end of storage and at Lcgs levels.

These results agree with FL-Kashlan (2004),he found that no effect of four
natural plant oils on germination of cowpea sceds.

Table (6): Effect of the Les, and Lcs, levels of plant oils on the percent of cowpea
seeds germination at the initial and the end period of storage under
insectary condition.

Initial time

Germi-
nation
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